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LTE MAC Layer Functions

Mapping between 
Transparent and Logical 

Channels

Error Correction 
Through Hybrid ARQ

Priority Handling with 
Dynamic Scheduling

Logical Channel 
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MAC
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MAC in the LTE Protocol 
Stack
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LTE Channel Architecture

PHY

Physical Channels

MAC

Transport Channels

RLC

Logical Channels

1. RLC layer passes data 
to the MAC layer as 
logical channels.

2. The MAC layer formats 
and sends the logical 
channel data as 
transport channel.

3. The physical layer 
encodes the transport 
channel data to 
physical channels.
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LTE Downlink Channels
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LTE Downlink Logical 
Channels 1

ωA downlink channel that transfers paging information and 
system information change notifications. 

ωThis channel is used for paging when the network does not 
know the location cell of the UE.

Paging Control 
Channel
(PCCH)

ωA downlink channel for broadcasting system control 
information.

Broadcast Control 
Channel
(BCCH)

ωChannel for transmitting control information between UEs 
and network. 

ωThis channel is used for UEs having no RRC connection with 
the network.

Common Control 
Channel
(CCCH)
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LTE Downlink Logical 
Channels 2

ωA point-to-point bi-directional channel that transmits dedicated control 
information between a UE and the network. 

ωUsed by UEs having an RRC connection.

Dedicated Control 
Channel
(DCCH)

ωA point-to-point channel, dedicated to one UE, for the transfer of user 
information. 

ωA DTCH can exist in both uplink and downlink.

Dedicated Traffic 
Channel
(DTCH)

ωA point-to-multipoint downlink channel used for transmitting MBMS 
control information from the network to the UE, for one or several MTCHs. 

ωThis channel is only used by UEs that receive MBMS.

Multicast Control 
Channel
(MCCH)

ωA point-to-multipoint downlink channel for transmitting traffic data from 
the network to the UE. 

ωThis channel is only used by UEs that receive MBMS.

Multicast Traffic Channel
(MTCH)

© 2009 EventHelix.com Inc. 9



EventHelix.com
Åtelecommunication design
Åsystems engineering
Åreal-time and embedded systems

LTE Downlink Transport 
Channels 1

ωSupports UE discontinuous reception (DRX) to enable UE power saving

ωBroadcasts in the entire coverage area of the cell;

ωMapped to physical resources which can be used dynamically also for 
traffic/other control channels.

Paging Channel
(PCH)

ωFixed, pre-defined transport format

ωBroadcast in the entire coverage area of the cell

Broadcast 
Channel
(BCH)

ωBroadcasts in the entire coverage area of the cell;

ωSupports MBSFN combining of MBMS transmission on multiple cells;

ωSupports semi-static resource allocation e.g. with a time frame of a long 
cyclic prefix.

Multicast Channel
(MCH)
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LTE Downlink Transport 
Channels 2

ωSupports Hybrid ARQ

ωSupports dynamic link adaptation by varying the 
modulation, coding and transmit power

ωOptionally supports broadcast in the entire cell;

ωOptionally supports beam forming

ωSupports both dynamic and semi-static resource 
allocation

ωSupports UE discontinuous reception (DRX) to 
enable UE power saving

ωSupports MBMS transmission

Downlink 
Shared 
Channel
(DL-SCH)
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LTE Downlink Physical 
Channels 1

ωCarries the DL-SCH and PCH

ωQPSK, 16-QAM, and 64-QAM Modulation

Physical Downlink 
Shared Channel

(PDSCH)

ωInforms the UE about the resource allocation of PCH and 
DL-SCH, and Hybrid ARQ information related to DL-SCH

ωCarries the uplink scheduling grant

ωQPSK Modulation

Physical Downlink 
Control Channel

(PDCCH)

ωCarries Hybrid ARQ ACK/NAKs in response to uplink 
transmissions.

ωQPSK Modulation

Physical Hybrid ARQ 
Indicator Channel

(PHICH)
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LTE Downlink Physical 
Channels 2

ωThe coded BCH transport block is mapped to four sub-frames 
within a 40 ms interval. 40 ms timing is blindly detected, i.e. 
there is no explicit signalling indicating 40 ms timing

ωEach sub-frame is assumed to be self-decodable, i.e. the BCH 
can be decoded from a single reception, assuming sufficiently 
good channel conditions.

ωQPSK Modulation

Physical 
Broadcast 
Channel
(PBCH)

ωCarries the MCH

ωQPSK, 16-QAM, and 64-QAM Modulation

Physical 
Multicast 
Channel
(PMCH)
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LTE Uplink Channels

CCCH DCCH DTCH

UL-SCHRACH

Uplink

Logical 

channels

Uplink

Transport 

channels

Uplink

Physical 

channels
PRACH PUSCH PUCCH

© 2009 EventHelix.com Inc. 14



EventHelix.com
Åtelecommunication design
Åsystems engineering
Åreal-time and embedded systems

LTE Uplink Logical Channels

ωChannel for transmitting control information between UEs
and network. 

ωThis channel is used for UEshaving no RRC connection with 
the network.

Common Control 
Channel
(CCCH)

ωA point-to-point bi-directional channel that transmits 
dedicated control information between a UE and the 
network. 

ωUsed by UEshaving an RRC connection.

Dedicated Control 
Channel
(DCCH)

ωA point-to-point channel, dedicated to one UE, for the 
transfer of user information. 

ωA DTCH can exist in both uplink and downlink.

Dedicated Traffic 
Channel
(DTCH)
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